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(57) [gift] 

mm] JStfr* (nd) #1. 5 5-1. 6 5. T-y 
^ ( «/ d ) #4 5JJU:«)*»5@R**U, U&»fcffiV> 

[IHfc#R] M%-C*Si0 2 3 5-57%, A l2 
O3 0-15%. B 2 0 3 0-10. 5%. MgO 
0-10%. CaO 1-30%. BaO 0-11. 
5%. SrO 7.5-15%. ZnO 0-10%. 
MgO+CaO+BaO+S rO+ZnO 16—4 0 
%. LiaO 3-12%. Na 2 0 0-1 0%. K 2 
O 0-9%. Ti0 2 0-9%. Zr0 2 0-10 
%. La 2 0 3 0-7%. Gd 2 0 3 0-7%. Nb 2 
Ob 0-0. 4 %*>|fl***rt* 
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imtmi] M%T'Si0 2 35-57%, AI2 

03 0-1 5%, B2O3 0-10. 5%, MgO 
0-10%, CaO 1-30%, BaO0~l 1 . 5 
%, SrO 7. 5-15%, ZnO 0-10%, M 
gO+CaO+BaO+S rO+ZnO 16—4 0 
%, LiiO 3-1 2 %, Na 2 O0-l 0%, K2O 

0 — 9%, Ti 0 2 0— 9%, Zr0 2 0—1 0 
%, LazOs 0-7%, Gd 2 0 3 0-7%, Nb 2 
Os 0-0. 4%<r>&tf&^tZ>Zt*imt'?h*. 

xmm%&#yx. 

[|«*«3] mm{nd)tf\. 55-1. 65, 
7>y<Ht ( v d ) #4 5£Lh, &j£3 . 0 g/c 1^ 
T, mttitfe 5 O'CkiT, H**¥ffi^X^^«tS J 

og i s{zi. mttmt*&x°<?)nmw o . 1 o %* 

SI, llffi^BI?ttT'<?)**$#0 . 3 5%*irC£>!> 
[0001] 

¥#yxizmt&. 

[0002] 

[ft*«Tj] CD, MD, hVV*;<7)®&W£T<(X 

mv>ti*7<7)imm\'>xmcr>%&^yxm^ mtnm 

(nd)i>'l. 5 5-1. 6 5T, T-y^ ( «/ d ) # 

4 5ia±<^¥#7*tffcffl2ftTUl>. f&fc, CK?)* 
p=3r^'7^tLTSi0 2 -PbO-R' 2O (R* 2O 

2-B2O3-RO (ROlt2m<?>&W&tft%!l) -R' 2O 
[0003] 

imtpmmixot-rmm) %v-y?r-v7u>x 
s $%mmv>x<ntfw\ l z\i., nmijanmiti^Mizi: 
^xmm&ntiyxmM&mL. <m<?ymmt 
ztfyzizm&2-£&. ^h^>h^-)wzrvxmm 

[ 0 0 0 4 ] U> L&*^±!5 U^MS£<7>3fc¥#7* 

£ . i tzTlVij 0 &m&{tm£ZS.£tt2it2> ZtT 
3MU'<./i'X'<7) : t-il>\ t 7°]sAf8Mt:'*imzlt:tf7X 
t-S5Wi»TS. tZZWZcomntfyZte. vv 

x^rvx&wvMmjMiztommL mm. &mz 
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<, ttz&m&iza^xh. m&zmmizmmm 
ztihtttyxmmmMi. mm<r>mmz 

[0005] ££CD, MD, DVD, t'T**Xy. 
' JgfcATOSfrO^. 1#£CD, MD, DVDT'li, 

ftf * x ? <ofi^jift t: -y ? r ••/ 7yxfA*w lt 

®3k<?)%mm-L77tX<7y&m^t>ftfoL*t 

[0006] LA»L:5:A { £>1. 5 5-1. 6 5tf)JI$fsg 
( n d ) , Rtf 4 5fcLL?)Ty<gC ( » d ) £*-f 6ft 

■"' ©<-ri»^^, ^g^ti^$*6La2d3^Gd2 03 

fcthztrfx'ttw 

20 [0007] #3&HH0)@ftli. g#f* ( n d ) tfl . 5 
5- 1 . 6 5, 7 -y<& ( ^ d ) #4 5&±<7)%&m. 

fofis ttz^—flsFTl' X$S&fflt¥-*} yXi fflcfct 6 Z. 
tX'hl. 
[0008] 

ffi&m%&tfyx\^ m&%xs i o 2 35-57 

%, AI2O3 0-15%, B2O3 0-10.5%, 
MgO 0-10%, CaO 1-30%, BaO 0 
30 -11. 5%, SrO 7. 5-15%, ZnO0-l 
0%, MgO+CaO+BaO+SrO+ZnO 16 
— 40%, Li20 3-1 2 %, NaaO 0-10 
%, K2O 0-9%, Ti 02 0-9%, ZrC-2 
0-10%, La 2 0 3 0— 7%, Gd 2 0 3 0-7 
%, Nb20s 0-0. 4%m®.tt?Z>Z.bt:im 

[0009] 

[ffrfl] *ftWn*-tVYT\sXimm%&liyX\^ 
®tff$(nd)*U. 5 5-1. 6 5, T-y^&U 
40 d) *M5tU:^ft^^$-W-rS. ££CD, MD, 
DVD^Kfclvc, mmjfc\cr)%m®&L77*X?> 

m&Mzttfoi-z KMzit , 3 . 0 g / c m 3 a 

■Tl.^tCtiSC^*i6 5 0rWTT-J>6^ 

J>S. §<c>(=llffl±+^iiJ^145:lll»^{cfi, 0* 

3t^K^I^«teJOG I StcJ:|,^5|5ftiH*ttT*<0 

0.35 %*ffi-c-*i. ^ t ifiwmxhh. 

looio] zcoioZimiGt&y&fiyxtl 
50 ?, BS%T'Si02 3 5-5 7%, A I2O3 0- 
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15%, B2O3 0-1 0. 5%. MgO 0-10 
%. CaO 1-30%. BaO 0-11.5%. S 
rO 7. 5— 1 5%. ZnOO— 1 0%. MgO + C 
aO+BaO+SrO + ZnO 16—40%. Li2 
O 3-12%. Na 2 0 0-1 0%. K2O 0- 
9%. TiOa 0-9%. Z1-O2 0-10%. La 
2O3 0-7%. Gd 2 0 3 0—7%. Nb 2 O 5 0- 

0. 4%cn>mL£G?Z)tf7Xtfmft>tii>. OTfcUfl 

[0011] s i 02 ittfjA<o&mmi8.-thf8.ft~e 

£9. ifctfJtfcttTS*******. **>£«li 
3 5-5 7%. $?iL<J44 0-5 5%T'£>£. SiO 
2 # 5 7 %£jg* & fc JB*f*jW8 < 9 ttTfc 9 , ®Cft 
£#6 5 0'C£j8;iT Li 5 . 3 5%«k 

9 . »iHi^W*tt^Wl£tt 

[00 12] AHOstiS iO2fctt^7X<0'i-|S 

Wgtt£K#tS^#£>S . A 1 2 03tf)*W«tt 0- 
15%T'&&# { . i^^^XtfcUt, tfyX^CD 

*>LAl 203 #10%feLb. Wci5%fc«£4i:lf 

^itt^M^i ^att*^L<sftL. wm&& 
[0013] Bi03ttm\tixftmLx#7zcr>®m 

*«fttt4«ai*«*9. -?-^)#WM«i0-10. 5%. ff 
iL<Ji0-4. 5%X'$>h. B 2 O3*U0. 5%£jg 

z.ht mm. mzmm&tfw i < mtt& . $ *> k# 
ix&mmmL, MLm***&<mt>x Lip. 

[0014]MgO. CaO. BaO. SrO. ZnO 

(4. maqfcLTtfuatsfcfcifc. si02-B 2 o 3 - 

RO-R' 20^7^{CtJ^T. 7«y*y8*fcTS-£ 

SfeLta^L-Cffiffl-f «. t W«!tt*|SLL$#S.r t 
&S. fc£L**>«W>«tt. HP*>. 3fc^Jgft. R 
lb£££#f£-f 6 L^<HCaOtSr O<0f«« 
£^j£#fcLT£#$tf&^**J>£. tt:Zilt>f$. 

1 6-4 0%. mc2 0-3 5%<9KB£S> 
i #JJi Lv\ ROi£#<7)-£S#_hie&fflt;: 
1. 55-1. 65<9Sifr£i:3. Og/cm 
• ' JST<0fi»*t|iiBW-* - fc 1 6 % 

«fc94^rv>fcEfrMOg$f$£f#fc<<:5r9. 

4o%zmt&t mmz s i o 2 ^ a i 2 o 3 



(3) #§H2000-302479 

4 

[0015] Mgo(4. mmmzmtb&f&ftX'&itK 

#if i Lv\ 

[0016] CaOil ^ffltt*»»fc <9®m*Bf h 
*J41-3 0%. jffiL<i43-2 5%T'&£>. CaO 

1 %m<n t z \±immm l < ast l . 30%*® 

10 "CjfcaL*?-<ar*. 

[0017] B aOli. JB*f*^5W>*JS»-r**3&«. 
ffig£WL<«§*£tf£Mfi#;fc&*:tf>. *tf>£«ti 

11. 5%&t. mz8%mzi-iztmti^\ 

[ 0 0 1 8 ] S r 0(4. ^«tt&»Aft: 9®«£±(f £ 
£fc&<. «P£iS#>. i£&*bS£ffiT$-ei>Jfcfr 
T&9. *<0£*»47. 5-15%. #iL<(47. 
5-1 3%T**. SrO*»7. 5 SliRft 

20 [ 0 0 1 9 ] Z n OteE#r$£ ttbiJSfl-Cft ft 

T. #lc8%mT£?-S.rfc#i?iLv>. 
[ 0 0 2 0 ] L i 2 Ott*^M£T3#*fc«>«>JS# 
T'£>9. -£tf>##*«3-l 2 %. $fiL<{45-10 

%r»*. Li 2 o#i2%*«;i$fcB*ttjWift: 
L. i^att#Jt*L"C*WtS:^9X3&«f|6*i=Sr<«r 
9. 3%J:9^r<=Sr*fc*<bS* t «<«r9-t?ft. 
[ 0 0 2 1 ] N a 2 O fcftflaSH£T3tf*jS#"C* 
9. **>£«tt0-10%. tf*L<ttl. 5-10 
30 %X'hh» NajOtfJJJKHSfiiSfcBfltt^Wfc 
L. i^^tt* { ii^LT%^^**7^^#^n=5r<=5r 

[0022] KiOfcfc^fcffiTStf 

imm&mimx. mz9%^mz.htmmmt 

<=5:9. ASfcffijfcU ^M^^Sr^#< 

^toTLid. 

[ 0 0 2 3 ] T i OiAl^Z r02{4JSJf$^SSa6*j£^ 
T'S>9. -e^^*{4TiO2*i0-9%. »iL«4 
40 0-6%. ZrO 2 *>'0-l 0%. KfiL<(40-6% 

^oT^L^»-f<=5rl». 

[00 24] La 2 03ay : Gd2 03{4. T-y^J&fcffiT 

tt\hziL^m<Ms^mmi^ 7%wt. »* l<« 

50 4. 
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[00 2 5] NbiOsitmftmZmihh&ft-Chhtf. 

£^jbNbi03<o**»io. 4%i;mz®m 

[0026] iEWfct . *mfrft¥tfyzim. 

m uir v <mz mih & tzMz p 2 o 5 £ . t tzmmmt 

LTSb 2 03#£«rf£.ri:#T'£&. tfiLPbO 
^As 2 0 3 #{itlMJ£lX&Vtf:tf>. *5^<0^7 

[0027] 

[0028] m-~6i**mmmm (sgbno. i 
~i4) . ax/itm mm 15^2 2) **i/o* 

[0029] 
[1511] 





« m 0a 




i 
i 


o 


q 




O 1 \J j 


40.0 


40.7 


42.5 


43.0 




1.5 


35 


5.0 


1.0 




8.5 




2.0 


4.6 


MgO 


2.0 








CaO 


14.6 


17.0 


13.0 


22.0 


BaO 


4.0 


4.5 


5.0 




SrO 


115 


9.5 


10.0 


8.0 


ZnO 




8.5 


1.0 




Li,0 


10.0 


7.5 


6.5 


7.6 


Na 4 0 


7.5 


4.5 


4.0 


6.0 


K,0 


2.0 






1.0 


TiO, 


1.0 


6.5 






ZrO, 


2.5 


3.5 




1.0 


La t O B 






6.6 


3.0 


Gd 2 O a 






6.5 


4.0 


Nb*0 6 




0.3 








1.6169 


1.6466 


1.6150 


1.6189 




53.2 


48.8 


56.3 


64.9 


3 

®t (g/cm ) 


2.814 


2.893 


2.996 


2.870 


tttaSTs CC) 


620 


639 


624 


697 


ifefctt (X) 


0.07 


0.05 


0.07 


0.05 


ifctft (%) 


0.26 


0.20 


0.25 


0.30 



10 



20 



30 



40 



kwno. 




m m 


m 






6 


6 


7 


8 


SiO, 


46.0 


47,0 


46.8 


60.0 


Al t O a 


1.0 


2.5 


4.0 


3X) 


B 2 O s 


- 


• 


■ 


• 


MgO 


- 


• 


• 


• 


CaO 


6.0 


115 


10.0 


8.0 


BaO 


6.5 


7.5 


9.6 


6.0 


SrO 


8.5 


8.5 


7.5 


9.0 


ZnO 


7.0 


• 


2.0 


6.0 


Ll t O 


9.0 


9.0 


7.0 


8.0 


Na^O 


6.0 


7.0 


6.0 


6.0 


K,0 


- 


. 


1.6 . 


, ... 


TIO, 


2.5 


2.0 




3.6 


ZrO t 


1.5 


1.0 


1.6 


2.6 


La 2 O s 


4.0 


- 


2.0 




Gd 2 0 3 


4.0 


4.0 


3.0 


- 


Nb*O s 


• 


■ 


0.2 


- 


JSWnd 


1.6233 


16107 


1.6004 


1.6096 




49.0 


62.2 


513 


60.6 


s 

mt (g/cm ) 


2.998 


2.882 


2.984 


2.848 


*Wfc*Ts CC) 


648 


660 


691 


604 


mm (%) 


0.03 


0.03 


0.03 


0.02 


mm {%) 


0.15 


0.15 


0.15 


0.05 
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[*2] 



50 
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g m 


m 






9 


10 


1 1 


12 


SIO, 


61.0 


62.0 


54.5 


45.0 


Al*O s 


2.0 


2.6 


1J0 


2.6 


B,0, 


8.0 


• 


• 


10.5 


MgO 


4.0 


• 


1j0 


• 


CaO 


7.0 


&0 


6J6 


11.5 


BaO 


3.5 


7.0 


2D 


6.0 


SrO 


9.5 


ao 


9.0 


8.5 


ZnO 


- 


7.0 


2.5 


1.0 


Li t O 


8.6 


9.0 


6.6 


9.0 


Na t O 


6.0 


3.0 


&6 


4.6 


K 2 0 


1.6 


. 


3.0 




TiO t 




4.5 


0.6 


- 


ZrO t 




2.0 


2.0 


0.6 


La,O s 




- 


2.0 


1.0 


Gd 2 O s 




- 


2.0 


2.0 


Nb 2 0,; 




- 




• 


J@0T$nd 


1.6721 


1.6114 


1.6770 


1.0036 




57.6 


49.7 


56.0 


69.7 


3 

V&t (g'cm ) 


2.721 


2.863 


2.764 


2.923 


tftarrs CC) 


6S8 


699 


616 


686 


mm (%) 


0.03 


0.01 


0.02 


0.03 


mm (%) 


0.25 


0.05 


0.05 


0.12 



[00 32] 
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SWNo. 




m 


it t& 


m 




13 


14 


16 


16 


SIO, 


42.6 


41.6 


63,0 


43.0 


Al»O s 


2.0 


6.6 


1.6 


UO 


B,O a 


10.0 


as 


3.0 


15.0 


MgO 


8.6 


3.5 


• 


• 


CaO 


9.0 


9.0 


10.6 


6.0 


BaO 


7.6 


7.6 


6.0 


4.0 


SrO 


8.0 


ao 


8.5 


8.5 


ZnO 


- 


- 


• 


7.0 


Li t O 


7.0 


10.0 


6.0 


7.0 


Na 2 0 


6.0 


as 


1.6 


3.0 


; K 2 0 . 






. • 




TiO, 


- 






1.0 


ZrO, 


1.6 


3.6 


1.0 


1.6 


La a O s 


• 


0.6 




1.0 j 


Gd jOa 


1.0 


1.0 


1.0 


3.0 


Nb s 0 6 


- 


• 


• 


- 


JSWnd 


1.6009 


1.6142 


1.6256 


1.E991 




eo.o 


67.4 


68.7 


55.2 


3 

(g/cm ) 


2.913 


2.961 


2.813 


2.982 




687 


676 


670 


667 


itfcft (%) 


0.06 


0.06 


0.01 


0.07 


mm {%) 


052 


ai2 


0,05 


Q60 
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[HE5] 
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ft (ft 09 




HftNo. 


& « m 




17 


18 


19 


20 






21 


22 


SiO, 


57.0 


40.0 


42.0 


45.0 




SiO, 


30.0 


44.0 


A 1,0, 


8.5 


L0 


IX) 


1.0 




A 1,0, 


■ 


15 


B,0, 


8.6 


• 


• 


3.0 




B,0 8 


4.5 


10 


MgO 


• 


L0 


1.0 


• 




MgO 


• 


• 


CaO 


- 


15.0 


&6 


10.5 




CaO 


1S.6 


6.0 


BaO 


5.5 


110 


15.0 


6.5 


10 


BaO 


ao 


as 


SrO 


6.6 


110 


8.6 


106 


SrO 


9.6 


&5 


ZnO 


2.0 


7.0 


7.0 


7.0 




ZnO 


6.0 


7.0 


L1,0 


7.0 


6.6 


6.6 


2.0 




Ll,0 


9.0 


7.6 


Na t O 


7.0 


4.0 


6.5 


6.6 




Na,0 


7.5 


6.5 


KjO 




; 


2.0 


2.0 




K g O 


ao 


" 


TiO, 


1.0 






16 




TiO, 


6.0 


10.6 


Z rO, 


1.6 


1.6 


1.6 


2X1 




Z rO, 


4.0 


1.0 




1.0 
4.5 


2.0 


1.6 


16 
2.0 


20 




1.0 
2.0 


2.0 


Nb 2 0 6 












Nb,0 B 








1.6381 


16279 


16120 


16074 






16813 


16489 




54.0 


63.3 


62.6 


62.4 






48.9 


39.6 


s 

&i (g/cm ) 


2.988 


3.281 


3.345 


2.968 




9 

WZ (g/cm ) 


2.964 


3.000 


tWbSTs CC) 


660 


614 


663 


672 




«fefto5Ts CC) 


640 


674 




O20 


0.09 


0.08 


0.05 




mm <%) 


0.40 


0.05 


mss (%) 


0.40 


0.15 


0.16 


0.20 


30 


mm <%) 


0.60 


0.16 



[00 34] 
[fS6] 



[0035] $imrm£ o k ltwru:. ttm 

tf^fflwc 1 3 0 0-1 50 0"CC-4^j§MtJt. I§ 

[0036] flteftfcWBfcOV >T . ®0f$ n d , 7 -y 

40 [ 0 0 3 7 ] ^*>£>BJ§ J: 3 fc. ^HHiOjiSSfllT- 
MNo. I~14tf>#f£f4li. B»r*&<l. 5770 
-1. 64 6 5. T-y ^fC*^4 6. 8fcLt. &g#2. 
9 9 8 g/ c m 3UlT. mt&T 3 9°COTT'& 

mts&m^mtfio . 3 o%&r?t> 0 , susttaw 

[0 0 38] iflfctfU JtKMrfcfcNo. 15Ji. 
S i 0 2 #5 7% J: 0Sv^y>tgJf$*<®< . ifcft 
<bSuWft*»-jfc. No. 16ti. B 2 O3*U0. 5%«k 
50 9iSltf:*>ICi9tfitt2&«Sa»r>fc. No. 1 7ti. ROj£ 
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Mffl&lfflfrit:. No. 18te. R0j&fr<0^fi#4 
0%i9£VXfcftfc$£#S5A>ofc. No. 19J4, B 

aOtfll. sxiDinftftfclft^^fc. n 

o . 2 0 UU L i 2 0# 3 X*arc*4fcA(C«^bSW* 
i^*»o7t. No. 2 US, S i02#3 5%4D4^ 
fcftfc*«36 t *# < . 4fcBf«Hfe&W*»->fc. No. 2 
2{i. T i O t &9%£ *}&\&h£.T •y^»* t fi*»-> 

[00 39] &fcSifr^nd{4. 's.U «7J»5:/7V)d« 
(58 7. 6nm) fcW*WeitT»Lfc. T-y^ 
»/dtt, ^7>r^CH (6 56. 3nm) , F& 
(486. 1 nm) . ^)*?J±7VX<7)d& (587. 
6nm) ^WfSSi(f^nC, nF« ndfciBgU 
( n d - 1 ) / ( n F- nC ) 0&frt>W>1Z. ®W. 
.14. ^J1X1X2 (cm) «Wlt*+fcaL. T 

R-3 10 4fcSr?v^7r-< J 'N*-xo^-i/3>^ 

xji^sii&o 6-197 5tao'§ . tfymmztm. 
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